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sia Al^^ <yi!!oii °\m li]^°^ §^ grs 

& grsat gen grss Atgst^ sis xiiepisi d^^^o] est. 

HI2£b sen gfSOII °|SH X1I5=! X1IS°| 

HI3£fe HI2£°I <y 3-3S l?l§h 

HI4£b g ^^S°l gfSOII °|SH X1IS°| 

HI5£if^ lU^9i ^ 5-5S 1^1 s[ 

11 : SIS lEPI(iiM«) 12 : ^ 

15,15a : J\E 17 : LH^ SI 

20,20a : Lfl^jq 

^ ^^SB 4!xt<y, Dti^a :)tsw 4= sife xiims isst:)! ?isK)i lh^i sm, ex[ 

S LH^ gl LH^ SIS :)|&S El^Stfe gfSOII 3§h aOICK 

4!Xt<y3t i^^SS n[±B^ LSI SEfe VLSIOjlAj 12 mJ^mmQ. OlEHeh dXt<y SEfe Dtr^iBfe 

ojiH :)|^s Atgstoi Dti^a gxi D\Em eas ngo^Mi m^bq. oiath e§s ns-Pi 
soil Dt^a gxife LH^°^os Ei^sioiot §hCK 3^ ^u\x[:i[ Dti^a gxi» LH^°^os m^mj\ 

^ 0\mQ. TtEiM ^U\X[^ SieOII D\Em LH^i°^0| El^a X1ISS e^mn SiCK 

J\\ E|^£|010t &CK 

San a^SE sia lEPia Atgst&i ^S£i;^pi oib s¥@ £ss sust&i *#spis mQ. m 

SI L|]>^ slE mE mnPISJ lISAi *!(chuck)0|| Xli!=! J\^^^0\\ mO]EQ. QMOil ^ISE 

mm mEmQ. oi sats, lh^ mm^ J\?^m s^^^L^£l:H^ srssioi j\?^mM lh^°^s 
&CK LH^ gsoj m^m w, ei^^oi feoii aoi^ii uEm ijie-si ga-¥MoiiAi 
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L(jAjmo| :i|nho| ^cQii si^shQK 

fe^ssmiAi, sen ^^sg SIS x^lo^s^:^ ess air&osAi Lii^a,^s ma 

ss&a. sen a^goiiAH, ssoi ::i|&K)iiAi ss [[p^xl sis asm 

°txmiJSAH, a^aoi ii^^ ^Sl Xil58-207631SSA| ^]|O|.A|H^[aM|0j| 2JSI] lo^£| 

sicK gfse sis mnifi m§§k)i ^s^i^oii ^mm u\^^s m^m ^ sick ^si, 

:i|&0|| LH^ MIS fflXl^il :i|&oS¥E| LH^ Sl°| 01g°| g^S HI>ISm LH^ SIOI LH^ 

mo^ ohgS^jll 11,12 ^ 13B^I^AH :i|tl-°l SIS ^Efe S&CK SIS ^Efe 13B31I0II 

dlSH 12B51I0IIAH C] Utl^ = C^, 

nau, £ES[ ^|n^-o| gMol A^^,^aiJ CII lo^E! a^SO^|A^ Lll>^°^2J ^Ife M^iJS^^| 

e ^^gsj ^lete ^^sh LH^go^ m^J^^m mm m^ g^ss 1S5^^Q| sia. 

g ^^S°l QE A^^,^§°| :i|&0|| fe^:)| §^°| LH^ SI E|^ gTSS ISSfeQI 2i 
Q. 

g ^'^9] Ah^ioii oj3S[ Hhgoil 2ISII ISEI IMS MSm^Li 91Q . 

g ^ISOII i^§2J L[|>^ SUS lOIEEgJ * ^j^S SISAIiJo^^l i^§2J J\ 

EQW LW^'^'s m^M^i^ aoicK g g,^soii °i& gfss :ii3°i iisis ^e, sis Al^^Il^, ii 
^E a! Al^.^£y ^(fi)s di^sfe ^HithcK n^E, Al^^°l nasi ^§°i 
<yitiE!a. ¥:'^^ a^gs ii^e, Al^^ ^ j\Em sisai^i :)|&oii lois lh^ si 

S S.^^^S^b ll^ESa 12^ES :)|&S SISAI51 B:)1I0||A| fflS LH^ SIS 

L[|^a,^oS aSAISIfe 

HE LHXI 13EM S^mo\ SSA g^S^ & ^^S°l 0|SH» Bill ?ISH ^SSIH, ^ SAIIAH 

°i AiEoi! M'sm ^is s^sm. iieoii eais ^^oi fe^:)| g^se :)i&oii lois lh 
^ SIS n^Eea e&i 12^es iiiss sisai^i a^^^h b^iioiiai hs lh^ 

SIS LH^°^oS aSAI^Ife ^^D\\m 5&§hCK 

HE LHXI 13E« S^mOl &^SE & ^^S°l gfS& OISH» gill ?ISH ^§911, ^ SAilAH 

°l AHEOII 411^ Sasm. IIEOII EAIS! ti\9i ^Oj SIS luPI(11)« 

A^gS^01 ^AIEICK sis Hirini(11):= HMEOIIAH XlXiaeiS ^IS SIS^ *j(12)S 

SISAISIb EEi(14)P ^dl&P. J|3(15)g X|X| SeiO]|AH X|gj£lffl. ^^StUll- ¥S£.K)II goj M 
fn^ga^^S ^dlSllz Dl^a SXjgJ 4= 2iP. LH>^ SiJ(17)g ES(19)S¥E| 

Su'E'^'m lOiXUH ^13(15)01 s|S§i:= SoK)|| J\E{]5)m mXi L|]>^°^ Eb LH^°^(20)S 

aS&a. LH^°^(20)P ^IS ^l&OI xijgoiQ. 

^13(15)01 SISSI^z S&^OII, WgSI Lf|>^ sUg J\E{^5)9i £I¥S SCHU 5!0ICf. 

2)I1^ ^13(15)^ S(22)S| Lfl¥OII fed SioHS OjgSj 2,^=^^ LH^ MHOI SCHXUH ^^3^ g,^ 

^^2^Aj LH>^°^(20)^y ^13(15), ^ 2|(12)°l SIS ^EOII °|sghCK OI5!g i.^^^ LW^Qi 

(20)S| ^})]P^ ^ltKl5)S| SIS ^E» lOI&o^MI gfSth 5§S 4= SlCfe SS °IDIS^ 

CK &PI ^SS 2aSK)i, ^^g^ LH^ Sl(17)0| lOIS ¥0|| LH^ SIE :'ltKl5)S SI 

SAiijosMi ^13(15)011 msa. 

L|]>^ sl(17)0| ^13(15)011 ffll [[«, Zia^g fflS 2=^5.^^ LH^ MHOIIS UEmAH ^15 
(15)S| ggf ^go^^Ei ¥g^)^XI g SAIAHSI A^EO^I ei^si tl^£f i^OI OlSElDK 0|E.i& 

gSE fflS ^^Sa Lfl^ mmO\ i'^^ Lf|>^°^(20)oS [[P^^XI JW^EQ. 3EiHS, ^15 

(i5)E zia^si g=oi sxift [[||]]^xl sis&a. 

4!X^S Efe ^^Sa D^^3S| gEflS Lf|>^°^(20)0ll °tSS| °|sk)^ l[] 

^^^(20)si ^iJs^:Hl s^b 301 d^^^^s^a. chis. oiej m^e ^^s^ Li]AjQ,^(2o)oiiAH s 
s e;^ A^g^^^s^ g^^g ^^sc^. Lfi>^°^(20)si ^jiib ^che s^oiiAib smmo] 
o[ &CK axHfe sia a! A^^,^a ^isoiiah 2,^2,^ k^g 3^01 a^an 2m. 

3EiLK ^ltKl5)0| A^^,^aiJ l 2,^®^ Lf|Aj°^S| ^MM ^iJS^^I S^fe 2^ 0]mQ. 

HE LHXI 13E« S^S^^, ^^^^ Lf|Aiq(20)g S21I ^^SES A^^,^aol ^ltKl5)0IIAH 
aasm, J\E{)5)0\ SISSfe S&IOII AJW^i :i|SXI£IOIIAH LH^ slOl §CH£I(22)S E0| 

H #OPI [ElgOII 12E a! 13E0II EA|@ a^£^ mo\ J\Ei^5)9\ 4JW2\ ^^§X^£|0||A^ ¥3}|?-ISCK 

o\^-\m mjiim sish g^^^hAj Li]>^°^(20)g 12eoii sses sEiMm ^is sia ^^(SiEseai 
iDoiiah;^ mm^ smmyii bq. iHSEs SEum ^^(SgS EAlll)3J^xl 

m\o^o[ Eta. oiysh A^^S¥E| sa ^^(Sg)^ 4:iH2i :l^§x^e.|0||A^ sijsh s^(s, )2j 21 

¥S SSaCfe 5!S OlSHa^ 30ICK 

LH^ si°i §o^£l(22):)^ «°i :'^sx^£lollA^ ^as ^ si^ ^E3^xl sis ^e» 

&i-#A|iJoSM| a^(Si )0| S^^hS 510ICK HEHLK ::)|£l-0| Oia& feg ^E^ SISffl- W 

LH^°^(20)S fiqi£lb ¥WOII mm DH¥ sia. 
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14£ a! 5£« S^S^^, g i^SOII S|s[ Hhgs xillEOII EA|£! 5\E A^gS^01 
1 ^ Sin, b3E S^OII i^J=l ms. ^M9\ SgJsh Lll^°^(20a)o^ IiltKXMt 5£0IIAH 15aS 
£A|1!)S ni^ft 4= ^Q. g gTSOIIAHfe Lll^°^(20a)2| ^m. S^S yiHIft 4= SiCK 

Al^^Il^, sis sia Al^^°l ajoii as ^^i sisick ^si, sis Al^^ 

o| ajoi 12,^1 xiii ^ x^l2S3^lxl£^ mz\^ 2os£^ 24,ooo(rpiii.s)» san^ (a D^^3^^°l sm^ 

[[^£^A), SIS ^£2^ sia Al^^2^ ois moi°i A|^^I2^ ^oi xiii ^ i2a^ixi» S3^§^xl sf^ 

S?IO)|A) LH^e,^°| I1£1SK)1 <yi!!£|010t ^Q. SIS S£|S^?]| ^SS^:l| 

?isK)i nsia ^£SAH ej^a aom. 

HI2SIS) HI1SI5! ^sea i=e.i:n ?^s8^7^|fe i30(rpiii)oi>m se^ <yi!j 

D] ^o^^^, lh^^ misi sua aoi iJfi iisimo\ ^^eq. ^me m 

AI01I0IIAH, Lw^ mm9i m^Jii asm 3!°^ Jimmo. 

0|5H AhEHOIIAH, LWM mmS HI1£2f ^A^§^?]| :i|5.Kl5a)°S S = >IU EEfe g^gS 1CH5IDK 
(15a)E L|]>^ sHOI lOiXI^I aoil IISIS ^tSQ SIS SlSft^ aOICK 

QMOil, %<i^ lOia LH^ SIS fflXi:>]|SK)1 ^A|=!CK B31I0IIAI, :i|tKl5a)g ^dl 

§5H5! A|^^§o^0|| XillSIS SISehCK 01 LH^ SIE :'l5.Kl5a)0||A| fflX^ If 

LH^ SIS M^^Q. 

14 ^ 5£0||A|, £Aia :'l&(15a)e OIISAI 127inin x I27inin°l Af2,^§3f, lO/mmx I07mm°l 
(Si)S ^fSICK feOIOII oj^Sh B:)1lgO||, 2.^^^ LH^ SIE S^o^ SSHMfoj ^^(SJOII ffl 

XITIU £Efe LH^ SIE S^(Si )LHO||A| ^XilS S^SfHS 01 S^S ^ 

g§h Sa!0|e.m §hCK Xil4£0|| £A|=! U[St ^0\, S^§hS^(Si)e ^ly&o 

SAH s^(S2)ea BQ. QA\ mnm, msmm s^e :'i&(i5a)°i e/Hsioi! ea§^ xii 
&@ ¥^011 A^ sag a. 

^gjsh 01^(5, ) 01 e^iioii 2j5[i ssa =^ siejoii amw ^^s^:?ls eta. sjxi, 
SIS Al^_^|s 20S aa a^ii sijili ee^ 24,ooo(rpiii.£) acf 3^1 &cf. oigd g^oii, lw^ 
si°i S2iJ& ^I3(i5a)2j ¥^HS¥Ei egf &s^fe escnxib 
aoi 3S£i2ia. ola.^E^ m^mm s^°i ^m^s usiAmp. 

D] ^0^^^, ^01 24,000(rpm.S)°l HI2a?1lxl« £2l5fXI atSXIEfE XillSia 100(rpl^)Il^ 
6,000(rpm) A^O|0||A^ di^£|O|0^ 5hCf. IISIS ^£:)| lOO(rpin) eCl SJS ^EC^IAH Si^£|3 

LH^ SIOI :)|tKl5)°l S^S ifSH ggSI ^^^L^£|X| SfoS, ^|Al□^(20a)°l S^^g ISSI 

^1 E!CK DIE xiiisis 6,ooo(rpin)s ssfft 1 SIS mp\°\ e^s^e eS£|X| 

SffeCL gfSS|:>]|£, XillSIS 250(rpin) 0|fe^O||A| 2,000(rpin) 0|SIWX|°| it^feCK 

§1015, LH^ Sie fe^^a grgo^ :?l&(15a)S SISAIiJo^MI ^01£ S^(S2 )0||A| ^Xil 

051! QMOI!, af^^hEl lH^ SIS LH^°^(20a)°S aSAI^Ife aSB^IPf 3^^°^ SSE! 

CK as 0:)iigoii, :)|&(i5a)e xiiisis ^teci xii2sis sisaci. oi&! &^aollAl, 

as 051lgO|| LH^ Sie :'l&(15a)°S Ssxi oh-Q^ 

01 SUfSAH, LH^°^(20a)e Xil4£ ^ Xil5£0|| £A|=! H|£f fe^OI :)|&(15a)0|| yO|A| S^(S 

s^(Si)oiiAi ma. ¥is sxi^ck oiae tAia s^oj xii2£ ^ 3£oii £aie! 
oil HisH s»s itt^a^ as °idi&ck 

[^AlOjl 1] 

SUK x^^°^oSM^ goi 3M°^S i^^fe :i|5.Kl5a)S ^dlS^SP. Oia& ^15^ D^:^a 

gxisj °^ms mQ. 

J\E{m)B 127IHIHX 127ininS| xl4=» i^^feCK ^I3(15a)g llSOil £AI@ *l(12)0]| Il§£l2ia. 

s£! sx^s Lw^ mmo\ ^itKi5a)oii icnxib 3¥oii, oiisah Dii&iiiai^a omiEiioiE 

(metylcel losolve acetate) A^gS^01 L[|^' MUSI g^S ^ °[CK g^JAIOIIOII 

AH m^B 30(cp)£^ SiJSUl, L|]>^ mm^ 20°CS| gtOIIAH 2mmHgS| SS "SmS ^^Q. 

Li]>^°^(20a)si 4,oooAos §^^ls shQK 4.000A2I iie ^mm ■^ji iisis 

^££^ SIS A|^.^E 2,^2,^ 960(rpIn)Il^ 14(S)S (HitjSISa. Oi:i|AH miSIS SIS Aia°i ^ 

E 13,440Il^ siJs^Di 24,ooo(rpin.s)si ni2a?iixi» S2^s^xl sf^ Qi ^^tm ma. sis ^£:ii 

960(rpin)S| 11SIS ^£0|| Sitet *0|| A|^^0| ^SSISm. 

LH^ SIE a^<i^ 051IOIIAH S^&S^(Si)oS HI4£ ^ HI5£0|| tAIS b|£[ fe^OI :i|5.Kl5a)0|| 
^<i^£|0^ fflSCK LH^ Sl°l gOldlfe :i|5h(15a)°l 4:H°I :i I § XI 2.1 Oil AH Eh 

^fia^(S2)E 107tnmx 107II1II12I- S^SISH S^(Si )LHO|| S&Sia. [ae.|AH ^22^(82)^ 

^sisiacK 
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A|^^0| g3^s^ «0||, 35 SeOIIAI 50(rp[n)2| HI2Sia 160S 4!A|S^S 

H^£^ iioi, lh^issj misis! ^£2f sisi aiz.k)]| °i^sk)i bsh 4= sick nan 
^, xiiisis (h SIS AieiE aaaot Al^^]l^ ^^j\m eie& b^2^ aoi xii 

20S£f 24,000(rpn.s)« ^I2^S^X| 8^o^o^ &a. 

IBM 7840 FTA°I &IE)LH/fiy H|X|L|^ 0\{^^ 35511 01 Oil AH l]m SQHSIfe ¥W ^IO|X|» 

A^§S^01, LH^e,^(20a)0| ^S. S^OIIAI *§£l2iCK 33K)|| °iSll, LHAim(20a)g 4,010A°| 

S2XI2K 4,070A2i siaxisf 3,980A2| si^^xn siaxm i]±x\?}2\ no\^ 
goAoism. I^2.^A^, Li]>^°^(20a)e s^(S2)oiiah iie ^Jirn ^ims ^mmQ. 

SUS, IE SAIIAHSI AHEOIIAH J\^m SiW gfSOII 2|Sll Hl^tlSlDK S^H &^SOIIA^, 70S S 

2}0\\ 1000(rpm)2J 3|5[S sISAIiJoSMI LH^ MIOI :i|tK)|| E|^£jSia. LHAjgoi 

^1 ¥1 :HI0|X|SM| S^OIIAH =§£l2iS Ell, UA^^'E R 1011 £A|€! H^2^ 

3,930Aiy @Sxm, 4,780A°| SICHxm, 3,810A°| Sl^xIM 



1 










4,010 


4,070 


3,980 




3,930 


4,780 


3.810 


SICHxm Sl^xl M0|°| 


xmife 10IIAI 970 A 




^AlOjl 1011 



g 10)1 bisioi s^^oiiA) agsi ¥4=sm. 

[^AIOII 2] 

s H,^go| AJAI01I 2011 £js[ El^ gfgg S£l-e£IAIl (HI Bai! £11 01 ^ (po | y-g | yci dal 
iiiethacrylate)S| mEX[^ LW^i mm^ A|2,^ m^9i ::i|5h(15a)S III^S^fe aoiP. ^l£.Kl5a)E M 

MOW 1011 ^l^s^01 ^i^e[ ssspi 5^sa. 

01 ^AlOjlOIIAH, feOI L[|>^ S^°l g^S 20°C°I g£OIIAH 25 g.^^S 1.2mmHgS SX|S^^A^ 0111 

Ma^M omiEiioiE Aigsfoi i5(cp)^ ^ggsia. xiiisia ^ts^ sia Aietsj ^oi 

24,000(rpiii)S S3^S^X| Sffe fe^EHOIIAI XillSIS ^££^ SIS A|^^e 6,000A°| :i)5! LH^q 

(20a)S §^S^£^ ^i^SISlCK 0|&! fe^as^O||A|, XillSIS SIS A|^^e ^^:)| 1 , 160(rpIn)3^ 

6S£[ e^smn gJSSISlCK [[^e.^A| 6,960(rpIn.sec)£^ §^S^:^]I SISICK 

:i|3(15a)E LH^ SIOI :)|&(15a)0|| 1015! ?0|| 6S°I A|^^gO|| 1 , 160(rpin)°l XillSIS SI 
S£l2iCK SIS 1,160(rpin)°l XillSIS ^£0|| t^Sh ¥0|| A|^^0| *§£l2iCK QUI ^^S^^ 

SIS A|^^E SIS xi^^^s i,i60(rpin)oii t^ft (rp^xl ^Ai^oi Al^^s ^lHx^ls^sa. 

6s°i Al^^ol ?oii, sis xii2sis i^^^^a as E^31P^ B31i aeoii sty 

aSlCK 01 ^AIOIIOIIAI, Xil2SIS ^AIOII ]Si 50(rpIn)3^ §^S^Sa. 25 B31lfe 160S 

°l A|^^ §o^0|| ^A|S^01 mL^B LH^ sis LH^°^(20a)°S aSAiaCK LH^°^e fe^:)|0|| e!3& 

¥J^i :hioixi» A^gs^o1 *§s^s2l, s 2011 tAia s^xm siaxm, si^xi* 

[S 2] 















6,190 


6,140 


2 






5,630 



s^ns, 2fe sen gfsoii °isH xii5 sisifeQi, oi:)iAi 6,oooA°i LH^°^s ?IS^O^ 

3,600(rp[n)°l ^£0||AH 30S IIISS SISAI^CK SE§h, S 2fe 2°l LH^q°| S^xm SI 

□ xm 5|5x|» £A|&CK 

^Aioii 2£^ 2011 °|5H LH^s°i s^^s ^:'^s^:'l ?ls^01 sipxm 5l5xl^^°l x)oi» insi 

S):'|S ^AIOII 2011 °|& LH^°^(20a)°l x^lfe 50A3^ S^th e^^0|| 2011 °|& x)0|fe 

2,690 A0|CK ^A|0|| 2^ LH^S°| S^^OII 2iO|A| 3711 DmSi^iQ. 

cae.)AH, ^ ^^gg LH^°^°i smm a^s ^sm A^^,^a&^°l :ii&oii ^sm 4= sia. ^ ^^soii 

°|& gfSo^AH ISg Igo^ 0[^Bm XilSSfeQI gfS5^ 29°^ 31 ^ Si 

:>\\ ^Sl LH^°^°| mo. ^MPl 2,000A2^ 20,000A°| S?|0|| m, a^BOl S.Di^Ol'^Q. 

xis3)xi, ^ ^^ss g:')xi ^Aioiioii ^^^s^01 ^ssfe §e^oll, ^ ^^ss oieh qe gfso^ ^ 

AISfeQI ^l#X)0||^|^ SO\m 5J0ICK 0||« SS, ^'^^ LH^ Slg 4'A|0|| 1 ^ ^A|Oj| 

20IIAH oigEj 2x)S LH^ SI P^yOII A^ga^ ^ SICK §1^ LW^ SIOII CAoW 
5!0|CK ?IS5)71lfe, Slfe 20°C°I gtOIIAH 20mmHg S.Q 3X1 SS g,^^S gf^CK 2«U5)S 

LH^ sag s^Ah BJiioiiAH <M^si ^5^£|o^ :ii3oii 3a!S)3ii hxixi &^::ii m^oick 
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^tmm m^a i^e^^s ?Hls^fe :l|t^o|7^^, nsi swij ^ sick 



m^m 1 

L|]>^ ei(17)S iH^E e,^OII 101EE2.|;^ 0?1I£K ^l&S X^I1A|^.^ =o^ IISIS 5\EM 

mm^ s^^iUPIfe Lll^°^(20,20a)S aas^£^ SfAh LHAi eUS S^AISIfe 

XillSia lOO(rpiii) LHXI 6000(rpiii)°l SIS A|^^g 20S 

ols^olHs iisia ^££^ nsia Al^^°l ats m^[Md^M ^o\e 24ooo(rpm.s) olo^olD:|, 
mt^ LHAi g^o| ^jii- ^tea b^e xii2sis xii2si5! Al^^ ee^ :i|&(i5,i5a)s 

sISAISI^ aOII °\oW ^I^£|XI Sffe as LH^I 0^(20,203)8 ^ltKl5,15a)°l ^'E: 

oil asAPife g^g. 

2 

ll&OII SlOiA), XillSia 250(rpin) LHXI 2,000(rpin)°l it^fe aS ^S^S S^fe 

3 

llSfOII SlOiA), Xil2sl5! 130(rpin) aS S^fe STS. 

4 

Mmm SlOiA), :)|&(15,15a)e §fe^OI Sfe gfS. 

5 

6 

XillSOII SiOIAI, XillsIS ^£ ^ XillsIS A|^^0| 2,^2,^ 960(rpin) ^ 14S ^Cll 

13,440(rpm.S)0|I2, 12SIS ^£ SI 12SI5! Al^^e 2,^2,^ 50(rpin) ^ 160SeJ aS 5^b 

7 

mi&OII SiOiAH, »g lIsIS ^£ ai XinSIS A|^^0| 2,^^,^ Il60(rpiii) ^ 6£ ^IH 6960(rp 

m.S)0|2 MZmE ^£ ^ Xil2sl5! A|^^e 3^3^ 50(rpin) ^ I6OS&1 aS Sfe gfS. 



f9- 



0> ^ 



12 



-22 



i4 
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